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1,2 A customary effective rotational energy level expression, which is a power series in J͑J +1͒ with B ͓v͔ , D ͓v͔ , and H ͓v͔ constants, was used for most of the observed vibrational levels. For all the vibrational levels with v 2 = 2, we observed large splittings between the e and f parity components of the ⌬ states, i.e., 02 2 22 . In our previous paper on BeH 2 and BeD 2 , 1 the rotational energy had been expressed as a power series in J͑J +1͒, and it was assumed that the rotational levels of the 02 2 0͑⌬ g ͒ state lie higher in energy compared with those of the 02 0 0͑⌺ g + ͒ state because of the positive g 22 value. The common method for assigning any ⌺ + or ⌬ state is based on the first observed line in each branch, since J =0 and 1 do not exist in ⌬ states. However, when spectra are congested because of overlapping bands, it can be difficult to ascertain which lines are missing. We have now realized that our previous assignments of the ⌺ + ͑e͒ and ⌬͑e͒ components should be switched for BeH 2 . When the rotational energy is expressed as a power series in ͓J͑J +1͒ − ᐉ 2 ͔ instead of J͑J +1͒, 5 the ⌺ + state ͑ᐉ =0͒ has a larger rotational energy compared with the ⌬ state ͑ᐉ =2͒ for each value of J, and the difference is approximately equal to 4B. Therefore, in order to locate the relative positions of the ⌬ and ⌺ + state rotational levels for each value of J, the sign of ͓g 22 − B͔ should be considered, because the ᐉ dependence of the total energy level expression is now ͓g 22 2 , using a power series in ͓J͑J +1͒ − ᐉ 2 ͔ for the rotational energy, and we were able to fit all the observed transitions within their experimental uncertainty of 0.002 cm −1 . The 2 ϫ 2 Hamiltonian matrix used for the ⌺ + ͑e͒ and ⌬͑e͒ levels and the associated matrix elements are given in the following equations in which x = J͑J +1͒:
͑4͒
and the energy expression for the ⌬͑f͒ levels is exactly the same as Eq. ͑2͒. The new constants for BeH 2 are presented in Table I Tables I and III by less than 0.02 cm −1 . Small local perturbations ͑at J =18-23͒ have been observed in the 021 vibrational level ͑⌺ u + and ⌬ u ͒ of BeH 2 , which are caused by the nearby 050 vibrational level. The 050 level has three states with ⌸ u , ⌽ u , and H u symmetries, and it is not possible to ascertain which state is causing these perturbations using our data. The total energies of the perturbed rotational levels were fitted as individual term values, which are reported in the supplementary tables placed in Electronic Physics Auxiliary Publication Service ͑EPAPS͒.
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The complete lists of the line positions used in our fits have also been placed in the EPAPS archive. We have also refitted all the vibration-rotation bands involving the ⌸ ͑ᐉ The absolute vibrational energy of the 020 level cannot be determined from our data. The absolute vibrational energy of the 020 level cannot be determined from our data. The absolute vibrational energy of the 020 level cannot be determined from our data.
